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(54) DISTANCE MEASURING EQUIPMENT 

(57)Abstract: 

PURPOSE: To avoid delay of response time of a sensor, 
to suppress stray in parallel prisms and to improve the 
measuring accuracy. 

CONSTITUTION: Parallel prisms 8R and 8L are mutually 
linked with a prism connecting glass plate 1 2. which is 
stuck to the inside of incident boundary surfaces SRC 
and 8LC. Thin glass plates 10R and 10L are stuck to 
incident regions S of the incident boundary surfaces 
8RC and 8LC with gaps OR and GL being provided with 
the end parts of the glass plate 1 2. Two thin glass plates 
1 1 R1 and 1 1 R2 (1 1 LI and 1 1 L2) are stuck on the side of 
a ridge part (d) with incident total reflection surfaces 
8RA (8LA) on outgoing boundary surfaces 8RD (8LD). 
Thus, a butting surface gR (gL) is formed. The gaps GR 
and GL and the butting surface gR (gL) constitute the 
groove or the slit for a stray light trap. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An image formation system of a right-and-left couple which carries out image formation 
of the candidate for ranging to each of a sensor part of a right-and-left couple of a range 
measurement semiconductor integrated circuit chip. 

Parallel prism of a right-and-left couple which shortens a parallel-optical-axis interval of said 
image formation system at a parallel-optical-axis interval of said sensor part (180 degrees of 
ideal crossing angles of a total reflection surface). 

It is the distance measuring equipment provided with the above, and said parallel prism has a slot 
or a slit for stray light traps at the incidence side interface and the ejection side interface. 

[Claim 2]In the distance measuring equipment according to claim 1 , it comes to carry out 
adhesion connection of the parallel prism of said right and left with a glass plate for prism 
connection in both the inner areas of the incidence side interface. A slot or a slit for said stray 
light traps of said incidence side interface is a gap of said glass plate for prism connection, and a 
glass plate pasted together to an incidence area, Distance measuring equipment, wherein a slot 
or a slit for said stray light traps of said ejection side interface is a gap of two or more glass 
plates pasted together to a non-ejecting field. 

[Claim 3]Distance measuring equipment characterized by a slot or a slit for said stray light traps 
of said incidence side interface being an infeed slot, and slots or slits for said stray light traps of 
said ejection side interface being two or more infeed slots in the distance measuring equipment 
according to claim 1 . 

[Claim 4]An image formation system of a right-and-left couple which carries out image formation 
of the candidate for ranging to each of a sensor part of a right-andHeft couple of a range 
measurement semiconductor integrated circuit chip. 

Parallel prism of a right-and-left couple which shortens a parallel-optical-axis interval of said 
image formation system at a parallel-optical-axis interval of said sensor part (180 degrees of 
ideal crossing angles of a total reflection surface). 

Are the distance measuring equipment provided with the above, and adhesion connection of the 
parallel prism of said right and left is carried out with a glass plate for prism connection in both 
the inner areas of the incidence side interface, It comes to give nonreflective coding to the 
incidence side interface of each of said parallel prism and the ejection side interface, the 
incidence side total reflection surface, and the ejection side total reflection surface, and comes 
to apply an optical absorption substance to fields other than said field. 

[Claim 5]Distance measuring equipment by which it is coming-to apply optical absorption 
substance to non-incidence area [ of the incidence side interface of said parallel prism ], and 
non-ejecting field of ejection side interface of said parallel prism characterized in the distance 
measuring equipment according to claim 4. 

[Translation done.] 
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1. TIiis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the parallel prism of a right-and-left couple 
which shortens a parallel-opticahaxis interval on either side especially about the distance 
measuring equipment (ranging module) of a triangulation method applicable to the rear-end 
collision arrester of vehicles, for example. 
[0002] 

[Description of the Prior Art]Conventionally the theoretic composition of the distance measuring 
equipment of an outdoor daylight triangular method carried in an autofocus camera etc., For 
example, the image formation optical system containing image formation lens 1 p of the right- 
and-left couple which faces at the object point (object) T and makes azimuth difference as 
shown in drawing 4, and 1^. Photosensor array 2p of the right-and-left couple which changes the 

object image into an electrical signal, 2^, The signal from photosensor array 2p and 2|_. a digital 

signal — changing — a quantization circuit — three — _ r — — three — __ ^ __ — and — a 

quantization circuit — three — — r — — three — _ ^ — from — a digital signal — being 

based — a distance signal — computing — a logical operation section — four — respectively - 
- making — being crowded — having had — range measurement — a semiconductor integrated 
circuit chip — ( — IC — ) — five — having — **** . The image formation (real image) of the 
object T is projected by image formation lens 1p of the Hght-andHeft couple which separated 

only the standard length B, and 1^ on photosensor array 2p of the right-and-left couple of the 

principal surface of the chip 5, and 2|_. The distance d to the object T is given with a following 

formula based on the principle (similarity) of triangulation. 
[0003] 

d=B-f/(X^+X2) =B-f/X ... (1) 

f^ However, the distance to image formation lens 1p, photosensor array 2p, and 2^ (equal to 
the focal distance of image formation lens 1p and 1|_). and X2 are distance with an image 
point position in case the image point position and the object T on photosensor array 2p and 2^ 
are in infinite distance, and those sums X (=X^+X2) are the amounts of relative gaps of the 
object image on photosensor array 2p and 2^ (phase quantity). 

[0004]In order to make easy loading to the camera etc. which are manufactured by the user side, 
such distance measuring equipment does not have unitization and is modularized. 
For example, it is known as a ranging module for automatic focusing (unit) as shown in drawing 5. 
This ranging module for automatic focusing has the reflector 6 of image formation lens 1 p of a 

right-and-left couple, 1 j_, reflector Mp for giving the angle of deviation to a beam of light, and 

shortening a parallel-optical-axis interval on either side, M^^, and the two-sheet mirror of 90 

degrees of crossing angles, and IC package 7 which closed the chip 5. Here, since the chip 5 is 
obtained by a semiconductor manufacturing process, it is tended under mass production nature 
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and low-cost-izing to carry out reduction of the chip size, and the interval of photosensor array 
2p of a right-and-left couple and 2^ is at most several millimeters. On the other hand, in order 

to aim at improvement in ranging accuracy, it is necessary to lengthen the standard length B and 
focal distance f^ but, and since miniaturization (1-2 cm) is also demanded in loading to a camera 

etc., the outstanding ranging accuracy cannot be obtained. However, if a photographic lens with 
the deep depth of field is used in a camera etc., highly precise-ization of range measurement is 
not needed so much. However, in the ranging module shown in drawing 5, Since reflector Mp as 

****** which is made to deflect the beam of light through image formation lens 1p and 1|^, and 

is led to up to photosensor array 2p and 2^. M^, and the reflector 6 of 90 degrees of crossing 

angles were the optical elements of a different body, there were complicatedness of assembly 
work and a limit of assembly accuracy. 

[0005]Then, this invention person made distance measuring equipment as shown in drawing 6 as 
an experiment. This distance measuring equipment is used for the rear-end collision arrester for 
measuring the distance to the obstacle of a vehicle front, for example, and avoiding a rear-end 
collision. 

Parallel prism 8p of the right-and-left couple which leads the beam of light through image 

formation lens 1p of a right-and-left couple and 1|_ to up to each photosensor array 2p and 2^, 

and 8|^ are arranged in the shape of bilateral symmetry about the center line L. 

In this parallel prism 8p and 8^, The angle (ideal crossing angle) which incidence side total 

reflection surface 8^, and ejection side total reflection surface 8pQ, and 8|_g accomplish is 

180 degrees (parallel), The angle (ideal vertical angle) which the angle (ideal vertical angle) which 
incidence side interface 8pQ, and incidence side total reflection surface 8py^. and 8^^ 

accomplish and ejection side total reflection surface 8pQ, and ejection side interface 8pQ, 

and 8jjj accomplish is 45 degrees. Although the parallel-optical-axis interval of image formation 

lens 1p of a right-and-left couple and 1|_ is the standard length B (for example, about 10 cm), 

the image formation beam of light of the right and left which passed parallel prism 8p and 8|^ is 

shortened to photosensor array 2p and 2^ as the parallehopticahaxis interval b (for example, 

about several millimeters). The parallel prism 8p and 8^'s comparison (back doubling) side is 

made into excision side 8^^ and 8^^, A hit of both prism 8p and 8|_ is lost, and it is made to 

make smaller the parallehoptical-axis Interval b in photosensor array 2p and 2|_, and an optical 

absorption substance is applied to excision side 8pg and 8^^^, and prevention of removal of the 

stray light, the mutual interference of a beam of light, etc. is aimed at. 1 2 is the glass plate for 
prism connection pasted together to the inner area of incidence side interface 8^q^ parallel 

prism 8p and 8^ ] ' ^LC ^dhesives. 

[0006]And after such parallel prism 8p of shape and 8^ first grind the side (opposite parallel 

surface) of the prism base material 9 of a parallelogram pillar with the excision side 9a as shown 
in drawing 7 , when what is called a Kintaro candy is made, they are the same method, and are 
cut and manufactured for every regular intervals in the direction of a columella of the base 
material 9. the accuracy of flat-surface parallelism [ in / since the polishing process in a prism 
simple substance can be eliminated according to the manufacturing method by logging from this 
prism base material 9, low cost-ization by reduction of a man day can be attained, and / parallel 
prism 8p of a right-and-left couple, and 8|_ ] — a phase — it can do equally. 

[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
distance measuring equipment shown in drawing 6. Namely, since the beam of light (stray light) 
which passes except an optical path usual [ for carrying out image formation among the beams 
of light which enter to the incidence area of incidence side interface Sp^^ image formation lens 1 
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parallel prism 8, , , , „. and 8. / ^"'^ Kc ^ """^^'s Stray light is irradiated by reflection 

/ froin ' L / ^ 

total internal reflection on photosensor array 2p and 2^ within parallel prism 8p and 8|^. For 

example, the stray light X which enters into the ridgeline part a side which crosses the optic axis 
I among the incidence areas S of incidence side interface 8^q of parallel prism 8^ (entrance pupil 

field), and constitutes 45 degrees of vertical angles as shown in drawing 8 (a), Since it reflects 
by the ridgeline part a side of incidence side total reflection surface 8^, after the catoptric light 

of the stray light returning to the incidence area S of incidence side interface 8|_q and carrying 

out total internal reflection here, it reflects by ejection side total reflection surface 8^, and it 

penetrates the exit pupil field T, and is irradiated on photosensor array 2^. As shown in drawing 

8_(b). the stray light Y which crosses conversely [ the stray light X ] and enters into an opposite 
hand with the ridgeline part a the optic axis I among the incidence areas S of incidence side 
interface of parallel prism 8^. Since it reflects by the ridgeline part d side of incidence side 

total reflection surface after carrying out total internal reflection of the catoptric light of 

the stray light by the ridgeline part d side of ejection side interface 8|_^, it reflects by ejection 

side total reflection surface 8^q, and it penetrates the exit pupil field T, and is irradiated on 

photosensor array 2|_. Since images other than regular image formation are reflected, or it will lap 

and will be reflected on photosensor array 2^ if the stray lights X and Y are irradiated on 

photosensor array 2^, an error of measurement becomes large and ranging accuracy worsens. In 

order to control the amount of incidence of the stray light, how to place an aperture in front of 
an image formation lens can be considered, but since the f number deteriorates and a lens 
becomes dark, image formation illumination falls and the response time of a photosensor array 
becomes late. 

[0008]Then, in view of the above-mentioned problem, SUBJECT of this invention has the 
response time of a sensor in realizing distance measuring equipment which does not become 
late, but aims at control of the stray light, and can improve ranging accuracy. 
[0009] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a means which this 
invention provided forms a stray light trap means for stray light removal in a field of parallel 
prism. Namely, an image formation system of a right-and-left couple to which the 1 st means of 
this invention carries out image formation of the candidate for ranging to each of a sensor part 
of a right-and-left couple of a range measurement semiconductor integrated circuit chip. In 
distance measuring equipment which has the parallel prism (180 degrees of ideal crossing angles 
of a total reflection surface) of a right-and-left couple which shortens a parallel-optical-axis 
interval of the above-mentioned image formation system at a parallel-optical-axis interval of the 
above-mentioned sensor part, the above-mentioned parallel prism has a slot or a slit for stray 
light traps at the incidence side interface and the ejection side interface. In this distance 
measuring equipment, it comes to carry out adhesion connection of the parallel prism on either 
side with a glass plate for prism connection in both the inner areas of the incidence side 
interface. It is characterized by a slot or a slit for the above-mentioned stray light traps of the 
above-mentioned incidence side interface being a gap of the above-mentioned glass plate for 
prism connection, and a glass plate pasted together to an incidence area, and a slot or a slit for 
the above-mentioned stray light traps of the above-mentioned ejection side interface being a 
gap of two or more glass plates pasted together to a non-ejecting field. In the above-mentioned 
distance measuring equipment, a slot or a slit for said stray light traps of the above-mentioned 
incidence side interface is an infeed slot, and a slot or a slit for said stray light traps of the 
above-mentioned ejection side interface is characterized by being two or more infeed slots. 
[OOlOjAn image formation system of a right-and-left couple to which the 2nd means of this 
invention carries out image formation of the candidate for ranging to each of a sensor part of a 
right-and-left couple of a range measurement semiconductor integrated circuit chip, In distance 
measuring equipment which has the parallel prism (180 degrees of ideal crossing angles of a total 
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reflection surface) of a right-and-left couple which shortens a parallehoptical-axis interval of 
the above-mentioned image formation system at a parallel-optical-axis interval of the above- 
mentioned sensor part. It comes to carry out adhesion connection of the parallel prism on either 
side with a glass plate for prism connection in both the inner areas of the incidence side 
interface. It comes to give nonreflective coding to the incidence side interface of each parallel 
prism and the ejection side interface, the incidence side total reflection surface, and the ejection 
side total reflection surface, and comes to apply an optical absorption substance to fields other 
than the above-mentioned field. In this distance measuring equipment, it is considered as the 
coming-to apply optical absorption substance to non-incidence area [ of the incidence side 
interface of the abovo'-mentioned parallel prism ], and non-ejecting field of ejection side 
interface of above-mentioned parallel prism feature. 
[0011] 

[Function]According to the 1st means, the beam of light which strikes upon the incidence side 
interface and the ejection side interface among the stray lights in parallel prism is caught by the 
slot or slit for stray light traps, and is removed from the inside of parallel prism. For this reason, 
since the stray light irradiated by the sensor part decreases, highly precise ranging accuracy can 
be obtained. Since the aperture etc. are not used, speed of response does not become slow. 
Although the slot or slit for stray light traps of the incidence side interface and the ejection side 
interface can be constituted from a gap of two or more glass plates pasted together to the gap 
and the non-ejecting field of the glass plate for prism connection, and the glass plate pasted 
together to the incidence area, It may cut deeply through the parallel prism which replaced with 
the lamination of a glass plate and carried out thickness attachment, and a slot may be formed. 
In this case, part mark are reducible, and time and effort, such as spreading of adhesives and a 
double lump of a refractive index, becomes unnecessary, and low KOTOSU-ization can be 
attained. 

[0012]According to the 2nd means, if the stray light in parallel prism shines upon the incidence 
side interface or the ejection side interface, it will reflect, and will not be shut up in prism but will 
eject to the prism side as it is. The stray light which enters angles other than a regular angle in 
the incidence side total reflection surface and the ejection side total reflection surface is also 
ejected out of prism as it is. Therefore, since the quantity of the stray light irradiated by the 
sensor part decreases, highly precise ranging accuracy can be obtained too. Since the optical 
absorption substance is applied to fields (side) other than the incidence side interface, the 
ejection side interface, the incidence side total reflection surface, and the ejection side total 
reflection surface, protection from light of extraneous light is attained and the stray light in 
prism can be reduced. When the optical absorption substance is applied to the non-incidence 
area of the incidence side interface of parallel prism, and the non-ejecting field of the ejection 
side interface, protection from light and stray light removal can be realized simultaneously. 
[0013] 

[ExamplejNext, the example of this invention is described based on an accompanying drawing. 
[0014][Example 1] Drawing 1 (a) is a lineblock diagram showing the distance measuring 
equipment concerning Example 1 of this invention, and drawing 1 (b) is an explanatory view 
showing the optical path of the stray light in the parallel prism of the distance measuring 
equipment. 

[0015]This distance measuring equipment 20 is what is used for example, for a rear-end collision 
arrester, Parallel prism 8p of the right-and-left couple which leads the beam of light through 

image formation lens 1p of a right-and-left couple and 1|_ to up to each photosensor array 2p 

and 2^, and 8|^ are arranged in the shape of bilateral symmetry in the state of back doubling 

about the center line L. In this parallel prism 8p and 8^, The angle (ideal crossing angle) which 

incidence side total reflection surface 8p^, 6^ and ejection side total reflection surface 8pg, 

and 8^g accomplish is 180 degrees (parallel), The angle (ideal vertical angle) which the angle 

(ideal vertical angle) which incidence side interface 8p^, 8|^q and incidence side total reflection 

surface 8p^, and 8^^ accomplish and ejection side total reflection surface 8pg. 6^ and ejection 



http://ww4Jpdl.inpit.gojp/cgi-bin/tran_web_cgLejje?atw_u=http%3A 2010/01/18 



JP,07-208980,A [DETAILED DESCRIPTION] 5/8 



side interface 8pQ. and Bj^q accomplish is 45 degrees. Although the parallel-optical-axis interval 

of image formation lens 1 p of a right-and-left couple and is the standard length B (for 

example, about 1 0 cm), the image formation beam of light of the right and left which passed 
parallel prism Bp and 8|_ is shortened to photosensor array 2p and 2|_ as the parallel-optical-axis 

interval b (for example, about several millimeters). The parallel prism Bp and 8|_'s comparison 

(back doubling) side is made into excision side 8p^ and 8^^. loses a hit of both prism 8p and 8|^. 

and is made to make smaller the parallel-optical-axis interval b in photosensor array 2p and 2^, 

[0016]Parallel prism 8p and 8^ are linked by the glass plate 12 for prism connection pasted 

together with transparent adhesives inside the incidence side interface 8pQ and 8^^. The 

refractive index of this glass plate 12 for prism connection and transparent adhesives is equal to 
the refractive index of parallel prism 8p and 8^. Crevice Gp and are set in the incidence area 

S of incidence side interface 8p^[ p^^^,,^, p^.^^ 3 q j . and S^c at the end of the glass plate 

12 for prism connection, and thin glass plate lOp for thickness attachment and 10|^ are stuck on 

it by transparent adhesives. It may be the abutting surface (slit) which ac|joined each other, and 
pasted together and formed the glass plate 1 2 for prism connection, glass plate 1 0p, and 1 0^^ 

instead of crevice Gp and G^^. Although thin glass plate lOp and 10|_ are made into the disk 

which has the diameter doubled with the width dimension of parallel prism Bp and 8|_ in this 

example, a rectangular glass plate may be used. Here, the refractive index of glass plate lOp, 

1 0|^, and transparent adhesives is made equal to the refractive index of parallel prism Bp and 8^. 

[001 7].Parallel prism Bp. Thin glass plate 1 1 p^ ^^.^^^^^^ attachment of two sheets and ^ ^ R2 ^ Ll , 

1 1|^) acjjoin the ridgeline part d side (non-ejecting field) with incidence total reflection surface 
^RA ^^LA^ transparent adhesives on ejection side interface Bpp (8|_q) of (8^^). It is stuck, and 
abutting-surface gp (g^) is formed in the boundary of outside glass plate 1 1p^ (1 1|_|) and inside 
glass plate 11p2 (11^). and. The ejection field T is formed inside inside glass plate 1 1p2 (11 1^2^. 
Here, the refractive index of glass plate 1 1 p^ ^ ^ r2 ^ LI ^ ^ L2^' transparent adhesives is 
made equal to the refractive index of parallel prism Bp and B|^. 

[0018]Thus, in parallel prism 8p linked by the glass plate 12 for prism connection, and 8^, On the 
incidence area S of incidence side interface BpQ and B|^q, provide crevice Gp and G^, and paste 
together thin glass plate lOp and 10|^, and. The following operations are demonstrated in the 
distance measuring equipment 20 which pastes together glass plate 1 1p^ ^ ^R2 ^L1 ^ ^2^ 
abutting-surface gp (g^) on the non-ejecting field of ejection side interface BpQ (B^q). Since 
both the stray lights function equally in parallel prism 8p and 8|_, only parallel prism is 
explained. Namely, stray light which crosses the optic axis I among the incidence areas S of 
incidence side interface B^^ of parallel prism 8^ .^^^^ formation lens 1^ ] L' ^^^^^^ ""^^ 

ridgeline part a side as shown in drawi ng 1 (b), Although it reflects by the ridgeline part a side of 
incidence side total reflection surface 8^^ and the catoptric light returns to the incidence area S 

of incidence side interface 8|_q, Since glass plate 10^ exists, it goes on as it is, and after carrying 

out total internal reflection of the stray light on the surface of glass plate lOj^, it ejects the 

interface of this crevice G|_ toward the interface of crevice G|^ at the other side or a target 

directly to the interface of crevice G^, and dissipates out of parallel prism B^^. For this reason, 

glass plate 10|^ and crevice G^^ formed with the glass plate 12 for prism connection are 

equivalent to the stray light trap gap, and glass plate 10^ is equivalent to the stray light 
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invitation part which leads the stray light to crevice Gj^. Although the stray light X2 yy^j^h enters 
inside the probe index of stray light among the incidence areas S, ^3, and refected by the ndgeline 
part a side of incidence side total reflection surface and it goes to incidence side interface 
8|^Q. Like the case where it is shown in drawing 6, after such the stray light X2 X^ enter in 

the glass plate 1 2 for prism connection, total internal reflection of them is carried out on the 
surface, and they dissipate out of parallel prism 8|_. Thus, the glass plate 1 2 for prism connection 

is functioning also as a derivation part of the stray light. 

[0019]As shown in drawing 1 (b), on the other hand, the stray light Yg which cross 

contrary to stray light X^ - X3, and enter into an opposite hand with the ridgeline part a the 

optic axis I among the incidence areas S of incidence side interface S^q of parallel prism 8^^. 

Although it reflects by the ridgeline part d side of incidence side total reflection surface 8^, 

Since glass plate 1 1 exists, go on as it is. and after carrying out total internal reflection of the 

stray light Y^ on the surface of glass plate 1 1 they go to abutting-surface g^, As for 

stray light Y2, the stray light Y^ Yg are directly caught by this abutting-surface toward 

abutting-surface g|^. The end face of glass plate 1 1 ^2 also turns into a stray light trap side. Here. 

although glass plate 11 is equivalent to the stray light invitation part, when there is no glass 

plate 1 1 ^2 (i-e-f when it is glass plate of one sheet 1 1 the incidence angle of ejection side 

total reflection surface 8|_g of the stray light Y^ Y2 turns into angles other than 45 degree. 

and is only in the meaning which reduces the amount of total internal reflection. However, since 
this is insufficient, in order to remove effectively the stray light which carried out total internal 
reflection on the surface of glass plate 11 ^2. abutting-surface g|^ as a stray light trap gap is 

formed using glass plate of one more sheet 1 1 Although total internal reflection may be 

carried out here and it may appear and come out to the ejection field T toward ejection side 
total reflection surface 8^^, the stray light which carries out total internal reflection on the 

surface of glass plate 1 1 1_2 forms abutting-surface g^^ in two or more places in non-ejecting 

fields other than the ejection field T, in order to lessen the rate. That is, two or more glass 
plates are made to adjoin in non-ejecting fields other than the ejection field T of ejection side 
total reflection surface 8|_q, and it pastes together. 

[0020]Thus, in this example, since the quantity of the stray light which appears and comes out 
to the ejection field T can be reduced without providing an aperture, if improvement in ranging 
accuracy is aimed at, it can without there being no deficiency of light quantity and making 
response time of distance measuring equipment late. 

[0021][Example 2] Drawing 2 (a) is a lineblock diagram showing the distance measuring 
equipment concerning Example 2 of this invention, and drawing 2 (b) is an explanatory view 
showing the optical path of the stray light in the parallel prism of the distance measuring 
equipment. 

[0022]This distance measuring equipment 30 as well as the distance measuring equipment 20 
concerning Example 1, Although parallel prism 13p of the right-and-left couple which leads the 

beam of light through image formation lens 1p of a right-and-left couple and 1^ to up to each 

photosensor array 2^ and 2^^, and 13|_ are arranged in the shape of bilateral symmetry in the 

state of back doubling about the center line L, The shape of parallel prism 13p and 13|^ differs. In 

parallel prism 13p and 13|^. The angle (ideal crossing angle) which incidence side total refiection 

surface 8p^. 8^^ and ejection side total reflection surface 8pg, and 8^^ accomplish is 180 

degrees (parallel), The angle (ideal vertical angle) which angle [ which incidence side interface 
^RC ' ^LC ' ''^oidence side total refiection surface and 8^^ accomplish ] (ideal vertical angle) 

and ejection side total reflection surface 8pg, 8|^g, and ejection side interface Sp^', and Sy^' 
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accomplish is 45 degrees. Incidence side interface 8^^' and B^q have only predetermined 

thickness in the position by which thickness attachment was carried out rather than incidence 
side interface S^q of Example 1, and S^q. Section side interface Sp^' and also have only 

predetermined thickness in the position by which thickness attachment was carried out rather 
than ejection side interface 8pQ of Example 1, and 8|_q. Namely, it is the same as what unified 

parallel prism 8^ concerning Example 1, 8^, and sheet glass lOp, ^ ^ri ^ ^r2 ^ ^ ^L2' 

and not to mention reduction of part mark. Time and effort, such as spreading of adhesives and 
a double lump of the refractive index, becomes unnecessary. And in incidence side interface Q^q 

and 8|^q', limit the incidence area S, and. Incidence side interface 8pQ, infeed slot 14p as a stray 

light trap of the depth to S^^, and 14|_ are formed, limit the ejection field T in Section side 

interface 8pp' \ and. Infeed slot 15p2 inside the stray light trap of the depth to ejection side 

interface 8pp and 8|_q. 15|_2» infeed slot 15p^ of the outside of a stray light trap, and 15^^^ are 

formed. Also in such parallel prism 1 3p of shape, and 1 3^, as shown in drawing 2 (b), stray light 

is removed by infeed slot 14|_, and the stray light are removed by infeed slot 

[0023] [Example 3] Drawing 3 is a lineblock diagram showing the distance measuring equipment 
concerning Example 3 of this invention. 

[0024]This distance measuring equipment 40 has the same composition as distance measuring 
equipment and abbreviation shown in drawing 6, Parallel prism 8p of the right-and-left couple 

which leads the beam of light through image formation lens 1r of a right-and-left couple and Ij^ 

to up to each photosensor array 2p and 2^, and 8^ are arranged in the shape of bilateral 

symmetry in the state of back doubling about the center line L In this parallel prism 8p and 8|_, 

The angle (ideal crossing angle) which incidence side total reflection surface 8p^, B^j^ and 

ejection side total reflection surface 8pQ, and 8|_q accomplish is 180 degrees (parallel). The angle 

(ideal vertical angle) which the angle (ideal vertical angle) which incidence side interface 8pQ, 

8|^Q and incidence side total reflection surface 8p^, and By^ accomplish and ejection side total 

reflection surface Spg, 8,^^ and ejection side interface 8pp, and B^^ accomplish is 45 degrees. 

Although the parallehoptical-axis interval of image formation lens 1 p of a right-and-left couple 

and 1|_ is the standard length B (for example, about 10 cm), the image formation beam of light of 

the right and left which passed parallel prism 8p and 8|_ is shortened to photosensor array 2p 

and 2^ as the parallel-optical-axis interval b (for example, about several millimeters). The parallel 

prism 8p and 8|_'s comparison (back doubling) side is made into excision side 8p^ and 8|_^. loses 

a hit of both prism 8p and 8^. and is made to make smaller the parallel-opticahaxis interval b in 

photosensor array 2p and 2|_. In this example, nonreflective coating (a monolayer or a multilayer 

coating tip layer) has been performed to incidence side interface 8pQ, 8^q and ejection side 

interface 8pp, 8^^ and incidence side total reflection surface 8p^, 8^ and ejection side total 

reflection surface 8pg, and 8^^. If the stray light in parallel prism 8p and 8|^ shines upon 

incidence side interface 8pQ. 8|_q and ejection side interface 8pQ. and 8|^q, it will eject in the 

interface. The stray light which enters angles other than 45 degrees of incidence angles in 
incidence side total reflection surface 8p^, 8^^ and ejection side total reflection surface B^^, 

and 8|_g is ejected from the field. For this reason, the stray light is hard to be shut up in parallel 

prism 8p and 8|_. The stray light irradiated decreases on photosensor array 2p and 2^. In parallel 

prism 8p of this example, and 8|_, The sides other than incidence side interface 8pQ. 8|_q, 

ejection side interface Spp, B^ incidence side total reflection surface 8p^. B^, ejection side 

total reflection surface 8pg. and 8|_q, incidence side interface 8pQ. S^^q, and ejection side 
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interface 8pQ, An optical absorption substance (black paint) is applied to fields (the surface of 

the glass plate 12 for prism connection is also included) other than the incidence area S and the 
ejection field T among 8|_q. According to parallel prism 8p which has such an optical absorption 

substance spreading side, and 8|^, since disturbance light is shaded in respect of optical 

absorption substance spreading, the stray light can be reduced. 
[0025] 

[Effect of the Invention]As explained above, this invention formed the stray light trap means for 
stray light removal in the field of parallel prism. Therefore, the following effect is done so. 
[0026]** As a stray light trap means, in the case of the slot for stray light traps, or a slit the 
beam of light which strikes upon the incidence side interface and the ejection side interface 
among the stray lights in parallel prism is caught by the slot or slit for stray light traps, and is 
removed from the inside of parallel prism. For this reason, since the stray light irradiated by the 
sensor part decreases, highly precise ranging accuracy can be obtained. Since the aperture etc. 
are not used, speed of response does not become slow. 

[0027]** Although a glass plate can be pasted together and the crevice between glass plates 
can be used as the slot for stray light traps, or a slit, it may cut deeply through the parallel prism 
which replaced with the lamination of a glass plate and carried out thickness attachment and a 
slot may be formed. In this casOi part mark are reducible, and time and effort, such as spreading 
of adhesives and a double lump of a refractive index, becomes unnecessary, and low KOTOSU- 
ization can be attained. 

[0028]** If the stray light in parallel prism shines upon the incidence side interface or the 
ejection side interface when nonreflective coating is performed as a stray light trap means, it will 
reflect and will not be shut up in prism but will eject to the prism side as it is. The stray light 
which enters angles other than a regular angle in the incidence side total reflection surface and 
the ejection side total reflection surface is also ejected out of prism as it is. Therefore, since the 
quantity of the stray light irradiated by the sensor part decreases, highly precise ranging 
accuracy can be obtained too. 

[0029]** it comes to apply an optical absorption substance to fields (side) other than the 
incidence side interface, the ejection side interface, the incidence side total reflection surface, 
and the ejection side total reflection surface again — since it is, protection from light of 
extraneous light is attained and the stray light in prism can be reduced. 
[0030]** When an optical absorption substance is applied to a non-ejecting field and it is in it 
among a non-incidence area and the ejection side interface among the incidence side interfaces 
of parallel prism further, protection from light and stray light removal can be realized 
simultaneously. 

[Translation done.] 
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